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OFFICE OF
MEMORANDUM ~ PREVENTION, PESTICIDES AND
MEMORANDUN TOXIC SUBSTANCES
SUBJECT: Dietary Exposure Analysis for Permethrin through’

the Proposed Use on Wheat (PP#7F3514) .

FROM: Jennifer M. Wintersteen _ ébLJiLQﬂZ&~
Dietary Risk Evaluation Sec¥jon

Science Analysis Branch/HED - (7509C)
-»
TO: L. Arrington/G. LaRocca, PM Team 13
Insecticide~Rodenticide Branch
Registration Division X (7505C)
THROUGH : James P. Kariya, Section M p P f,,W.(Z .
Dietary Risk Evaluation Sectid W

SAB/Health Effects Division

Action Requested

Provide estimates of chronic dietary exposure, upper bound
carcinogenic risk and acute dietary risk for the proposed use of
permethrin on wheat grain at 0.05 ppm.

Discussion

1. Toxicological Endpoints: For chronic dietary exposure the
Reference Dose (RfD) of 0.05 mg/kg bwt/day is based on a NOEL of
5.0 mg/kg/day and an uncertainty factor of 100. The NOEL is taken
from a two year rat feeding study and the effect is increased liver
weights at 25 mg/kg/day. The RfD has been approved by both HED
(9/12/86) and Agency (10/28/86) RED committees.

Based on weight of the evidence (WOTE), permethrin has been
classified as a Category Cq(possible human) carcinogen with a Q; of
0.0184 (mg/kg/day)’ [K. Dearfield note, 3/31/94].

A Toxicology Endpoint Selection Document for permethrin (M.
Copley and J. Doherty memo, 4/26/94) indicates that acute
neurotoxicity is of concern. In order to calculate the acute
dietary risk a NOEL of 25 mg/kg bwt/day was supplied in the same
memo as appropriate for acute dietary assessment.

5. Residue Information: Food uses indicated in the Tolerance Index
System and in 40 CFR §180.378 were included in the analysis. A
time-limited tolerance on cottonseed due to expire on 11/15/94 was
jncluded in the analysis as a published tolerance. Pending
tolerances on sunflower seeds and raspberries and pending increases
in tolerances for pistachio nuts and asparagus were included also.
CBTS recommends for the proposed tolerance on wheat grain at 0.05
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ppn (G. Otakie memo, 3/18/94) .
Percent crop treated information used in this analysis was
provided by BEAD in two J. Faulkner memos dated 3/6/90 and 6/21/90.

Anticipated residues were provided by Chemistry Branch
Tolerance Support in a L. Cheung memo dated 3/13/90.

Meat and milk tolerances exist for permethrin in 40 CFR
§180.378 (c). The proposed use on wheat grain will not result in
residues above current tolerances on meat and dairy products
already established for permethrin (G. otakie memo, 3/18/94).

For chronic and upper bound carcinogenicity exposure estimates
anticipated residue and percent crop treated information were:
incorporated into the analyses. For the acute dietary analysis
tolerance level residues were used and only published tolerances
were included. A summary of the residue information is attached as
Table 1.

3. chronic Exposure Analysis: For chronic dletary exposure the
anticipated residue contribution (ARC) for the general U.S.
population and the highest exposed subgroups is as follows (as
percent of the Reference Dose):

U.S. population . . « ¢+ o« e e e e e e e e s s 00 0.5%
Children (1-6) . - - * . . - . . . - - - ® - L ] » - - ® . . 0. 8%
Children (7-12) « « « o o o o o s o = o =« o = s 0 = 0 000 0.6%

The ARC from the proposed use on wheat is 7.1 x 10° mg/kg/day,
representing 0.1% of the RfD. The pending uses contribute an
additional 1.6 X 10°% mg/kg/day, representing 0.03% of the RfD. If
all pending uses and the proposed wheat tolerance are published the
resulting ARC would be 2.4 x 10* mg/kg/day, or 0.5% of the RfD for
the general U.S. population. A summary of the chronic exposure
estimates is attached as Table 2. Table 3 is a summary of the
‘chronic exposure contribution for each tolerance type.

4. Upper Bound carcinogenic Exposure: The upper bound carcinogenic
risk from food uses of permethrin was calculated using the
following equation:

Upper Bound Cancer Risk = Dietary Exposure (ARC) X Q,

Based on a Q, of 0.0184 (mg/kg/day)f, the upper bound cancer risk
was calculated to be 4.5 X 10°, contributed through all the
published and proposed uses for permethrin. The uppe bound risk
from wheat alone, using tolerance residues is 1.3 x 108) A summary
of the commodity contribution by raw agricultural commodity (RAC)
for the overall U.S. population subgroup is attached as Table 4.

5. Acute Exposure: The DRES detailed acute exposure analysis
evaluates individual food consunption as reported by respondents in
the USDA 77-78 Nationwide Food Consumption Survey (NFCS) and
estimates the distribution of single day exposures through the diet
for the U.S. population and certain subgroups. The analysis assumes
uniform distribution of permethrin in the commodity supply. Since



the toxicological effect to which high end exposure is being
compared to in this analysis is neurotoxicity, all standard DRES
subgroups are of concern. The analysis includes the U.S.
population-48 states and four subgroups: Infants (<1 year),
children (1-6 years), females (13+ years) and males (13+ years).

The Margin of Exposure (MOE) is a measure of how closely the
high end exposure comes to the NOEL (the highest dose at which no
effects were observed in the laboratory test), and is calculated as
the ratio of the NOEL to the exposure (NOEL/exposure = MOE). For
substances whose acute NOEL is based on animal studies, the Agency
is not generally concerned unless the MOE is below 100.

Using only published tolerances and the proposed wheat
tolerance of 0.05 ppm, the MOE for the U.S. general population is
167 for high end exposure and 1465 for mean exposure. The estimated
percent of potential person days that are consumers of any
commodity for which permethrin has published tolerances ranges from
93-100% of the population. The table below pro€1des the calculated
MOEs for all five subgroups.

DRES Subgroup High End Mean MOE MOE
Exposure NOEL/Mean NOEL/High
(mg/kg bwt/day) Exposure Exposure
U.S. pop. —-48 states 0.15 1465 167
Infants (< 1 year) 0.25 736 100
Children (1-6 years) 0.2 887 125
Females (13+ years) 0.1 1682 250
Males (13+ years) 0.1 1746 250

This is the first time that acute exposure has been calculated
for permethrin using the DRES system. The calculated MOEs are at or
above the level the Agency generally considers negligible for the
five subgroups used in the DRES acute program. A table of
distribution of exposures in this analysis is attached as Table 5.

Conclusions

The chronic and acute dietary risk estimates are not of
concern for the proposed wheat tolerance for permethrin. When using
present refinements in the residue and percent of crop treated
information the upper bound carcinogenic risk exceeds the Agency's
de minimis value for negligible risk of 10°%. Because anticipated
residues were not available for all commodities and 100 percent
crop treated was assumed for many of the commodities, including
wheat, these cancer risks are probably overestimated. However, DRES
has céncern for granting the proposed use on wheat until
supportable data can be obtained which lowers the upper bound
carcinogenic risk to the level generally considered negligible by
the Agency.
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Table 3.

TOLERANCE ASSESSMENT SUMMARY FOR Permethrin DATE: 06/21/94
USING ANTICIPATED RESIDUES
CASWELL #652BB
ANALYSIS FOR POPULATION SUB-GROUP: U.S. POPULATION - 48 STATES

EXISTING ANTICIPATED RESIDUES (PUBLISHED ONLY)

RESULT IN AN ARC OF: 0.000157  MG/KG/DAY
THE EXISTING ARC IS EQUIVALENT TO: 0.313 % OF THE ADI.
PROPOSED NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

RESULT IN AN ARC OF: 0.000071  MG/KG/DAY
THESE NEW ANTICIPATED RESIDUES WILL OCCUPY: 0.141 % OF THE ADI.
If THE NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

ARE APPROVED THE RESULTANT ARC WILL BE: 0.000227 MG/KG/DAY
THE NEW ARC WILL OCCUPY 0.454 % OF THE ADI.
OTHER PENDING ANTICIPATED RESIDUES EXCLUDING THE

CURRENT NEW PETITION HAVE AN ARC OF: 0.000016  MG/KG/DAY
THIS ARC WILL OCCUPY 0.032 % OF THE ADI.
1F ALL PENDING ANTICIPATED RESIDUES (INCLUDING THE

CURRENT NEW PETITION) ARE GRANTED

THE RESULTANT ARC WILL BE: 0.000243  MG/KG/DAY
THE TOTAL ARC WILL OCCUPY 0.486 % OF THE ADI.

ANALYSIS FOR POPULATION SUB-GROUP: NON-NURSING INFANTS (< 1 YEAR OLD)
EXISTING ANTICIPATED RESIDUES (PUBLISHED ONLY)

RESULT IN AN ARC OF: 0.000232 MG/KG/DAY
THE EXISTING ARC IS EQUIVALENT TO: 0.463 % OF THE ADI.
PROPOSED NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

RESULT IN AN ARC OF: 0.000052 MG/KG/DAY
THESE NEW ANTICIPATED RESIDUES WILL OCCUPY: 0.103 % OF THE ADI.
IF THE NEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

ARE APPROVED THE RESULTANT ARC WILL BE: 0.000283  MG/KG/DAY
THE NEW ARC WILL OCCUPY 0.566 % OF THE ADI.
OTHER PENDING ANTICIPATED RESIDUES EXCLUDING THE

CURRENT NEW PETITION HAVE AN ARC OF: 0.000003  MG/KG/DAY
THIS ARC WILL OCCUPY 0.007 % OF THE ADI.
1F ALL PENDING ANTICIPATED RESIDUES (INCLUDING THE

CURRENT NEW PETITION) ARE GRANTED

THE RESULTANT ARC WILL BE: 0.000287  MG/KG/DAY
THE TOTAL ARC WILL OCCUPY 0.573 % OF THE ADI.

ARALYSIS FOR POPULATION SUB-GROUP: GHILDREN (1-6 YEARS OLD)
EXISTING ANTICIPATED RESIDUES (PUBLISHED ONLY)
- RESULT. IN AN ARC OF: 0.000213  MG/KG/DAY
THE EXISTING ARC IS EQUIVALENT TO: 0.425 % OF THE ADI.
PROPOSED MEW ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

RESULT IN AN ARC OF: 0.000158  MG/KG/DAY
THESE NEW ANTICIPATED RESIDUES WILL OCCUPY: 0.315 % OF THE ADI.
IF THE NEM ANTICIPATED RESIDUES (CURRENT PETITION ONLY)

ARE APPROVED THE RESULTANT ARC WILL BE: 0.000370  MG/KG/DAY
THE NEW ARC MWILL oOCCuPY 0.740 % OF THE ADI.
OTHER PENDING ANTICIPATED RESIDUES EXCLUDING THE

CURRENT NEW PETITION HAVE AN ARC OF: 0.000014  MG/KG/DAY
THIS ARC WILL OCCUPY 0.027 % OF THE ADI.

. IF ALL PENDING ANTICIPATED RESIDUES (INCLUDING THE

CURRENT NEW PETITION) ARE GRANTED

THE RESULTANT ARC WILL BE: 0.000384  MG/KG/DAY
THE TOTAL ARC WILL OCCUPY 0.768 % OF THE ADI.
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